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ABSTRACT

Predation is an important component of both evolutionary and ecological interactions across
nature. The predator-prey relationship can be altered by differential species’ responses to
changes in abiotic factors. The purpose of this study was to examine the effect of temperature,
resource levels, and their potential interactions using two strains of Escherichia coli prey and a
Caenorhabditis elegans predator. It is concluded that an interaction exists between temperature
and resource level on this predator-prey relationship however further testing must be done to
confirm results due to contamination in the results.
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INTRODUCTION

Predator-prey interactions are ubiquitous in nature and can be important drivers of
both ecological and evolutionary processes (Johnson & Belk, 2020). For prey species,
predation is one of the most important and pervasive selection pressures faced throughout
their lives, shaping behavior, morphology, and life history traits (Barbosa & Castellanos
2005). Predator-prey interactions can be altered by changes in environmental temperature
or resource availability. Key components of the interaction may change with these
environmental parameters such as predator attack rates, prey population growth rates, and
predator mortality. Predation pressures may shift in response to different species’ thermal
responses which can influence predator and prey abundances, and thus community
structure (Grigaltchik et al., 2012). The purpose of this study was to determine how the
interaction between predator and prey respond to changes in resource availability,
temperature, and their interaction.
The species used in this study as a predator model was Caenorhabditis elegans,
and the prey were two strains of the model bacterium Escherichia coli, REL606 and
OP50. Many bacteria have evolved a variety of defense mechanisms against
bacterivorous nematodes due to environmental factors (Sonowal et al., 2017), making the
study of predator-prey interactions between E. coli and C. elegans important to the
understanding of both species and the potential defense mechanisms E. coli evolve
through this interaction.
3

One potentially important compound to this specific species interaction is indole.
Indole is an interkingdom signaling molecule that has been studied to further understand
the predation that exists between bacteria and nematodes. Relatively little is known about
the effects of indole on the C. elegans – E. coli interaction. The effect of indole on C.
elegans is, however, shown to be concentration dependent, and can either be detrimental
to worm survival (in high concentrations), or a chemoattractant and egg-laying stimulator
(in lower concentrations). C. elegans sense and move towards indole-producing bacteria
such as nonpathogenic E. coli, and avoid non-indole producing pathogenic bacteria (Lee
et al., 2017). OP50 had a significant effect on C .elegans egg-laying production,
compared to a non-indole producing strain of E. coli (Lee et al., 2017). E. coli OP50 is
capable of producing 0.5 mM of extracellular indole at this level, biofilm formation in E.
coli is greatly decreased (Han, 2010). This is important because the lack of motility and
biofilm formation in OP50 is why this strain is typically used for lab maintenance of C.
elegans (Hope, 1999). Overall, indole production is a potentially important factor in the
outcomes of predator-prey interactions between C. elegans and E. coli, but it is poorly
understood and still being researched.
Here, I test the effect of C. elegans as a predator on E. coli prey across a range of
temperatures and across a gradient of resource availability for the prey. The genetically
distinct E. coli strains, REL606 and OP50, allow us to understand whether the impacts of
these environmental conditions on the predator-prey interaction are dependent on prey
genotype. The expectations of this experiment were that the C. elegans would be the most
effective as a predator at the highest resource level, and the intermediate temperature. In
addition, C. elegans were hypothesized to be least effective as a predator at the lowest
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temperature and lowest resource level due to the negative effect of reduced locomotion
on foraging behavior (Grigaltchik et al., 2012), and the reduced density of the E. coli
lawn. Finally, C. elegans were also expected to be a better predator on the OP50 strain of
E. coli, rather than the REL606 strain, because of the deficiency of motility in OP50, and
its use across laboratories as a growth medium for C. elegans.

5

MATERIALS AND METHODS
Prey 1: E. coli strain OP50
OP50 is a biofilm-formation defective E. coli strain used as a food source for the
growth and maintenance of C. elegans in the laboratory (Arata et al., 2020). OP50 is a
uracil auxotroph, B strain of E. coli whose growth is limited on NGM plates. OP50’s
growth as a limited lawn allows for better mating and easier observation of worms during
worm population maintenance (Stiernagle, 2006). Of the two broader E. coli strain
categories (B and K-12), B strains are known to lack methylated cytosine in their DNA
and to be non-motile (Jeong et al., 2009). This strain was selected for this experiment,
because the basis of the relationship between OP50 and C. elegans is well-documented
and OP50 was readily available in the laboratory.

Prey 2: E. coli strain REL606
REL606 is another B strain of E. coli. It is the ancestor of the long-term evolution
experiment by Richard E. Lenski. Lenski designated the isolate REL606 in 1988 at the
start of his experiment studying evolution-in-action in laboratory-based bacterial
populations in order to gain insight on the dynamics of the genetic basis of evolutionary
adaptation (Daegelen et al., 2009). This strain is commonly used in evolution
experiments (Category:Strain:REL606, n.d.). We originally intended to test the
interaction with a few more strains to E. coli, but the closure of the E. coli Genetic Stock
Center due to the Coronavirus pandemic prevented us from acquiring the desired strains.
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Predator: Caenorhabditis elegans
Caenorhabditis elegans are a free-living soil nematode that feeds on
microorganisms. In favorable environments and conditions, C. elegans progress from
embryo through four larval stages L1-L4 in 3-5 days. The entire life cycle ranges from 36 days depending on temperature (Hope, 1999), and the physiological range for C.
elegans growth is 15°C-25°C (Gómez-Orte et al., 2018). At 20°C, the fastest population
growth is produced with the total life cycle extending about 3.5 days. At 15°C the life
cycle extends about 6 days, and at 25°C the life cycle is less than 3 days (Hope, 1999).
Developmental arrest and diapause can occur at many stages of C. elegans development
due to environmental stressors. An alternate L3 stage can result in the formation of Dauer
larvae which are resistant to many stressors and can survive for several months without
food. The starvation of L4 may induce reproductive diapause which includes the
development into adult hermaphrodites that stop laying embryos upon food depletion.
The maturation of embryos within the uterus of these adult worms can lead to hatching
and internally feeding on the mother (Félix & Braendle, 2010). For all experiments, we
used the laboratory wild-type C. elegans strain N2 (Sterken, 2015).

Experiment 1: Preliminary resource gradient
For the first experiment, the predator-prey interactions were quantified by
measuring the amount of prey eaten by C. elegans across a resource gradient. Bacteria
consumption by C. elegans can be measured directly using the change in optical density
(OD) in a liquid (Gomez-Amaro et al., 2015).
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The initial experiment involved a gradient of resource levels in the NGM agar,
through using differing quantities of peptone in the agar recipe. Three resource levels
were tested: the lowest being half of the peptone concentration of the standard recipe, the
medium resource level following the peptone concentration of the standard recipe, and
the highest resource level being double the peptone concentration of the standard recipe.
Temperature was held constant for this experiment. This experiment was conducted with
both REL606 and OP50 strains of E. coli, to determine the interactions between the C.
elegans and these strains at different resource levels but within the same temperature.
This experiment was conducted over 9 days. The growth rate was calculated as r =
ln(Nt/N0) for each strain, in the presence of C. elegans and in the absence of C. elegans at
each resource level. The population sizes Nt and N0 were estimated by OD measurements
of harvested cells.

Experimental design and protocol
A gradient of resources levels was prepared using three different peptone levels in
the NGM agar recipe. NGM was prepared using 3.0 g NaCl, 2.5 g of peptone, 20 g of
agar, 5 mg of cholesterol, and 1 L distilled water. The nutrient source required for
the growth of E. coli on NGM agar is peptone. The resource levels were varied so that the
lowest resource level was prepared using 1.25 g peptone/L (50% normal), the medium
resource level was prepared with 2.5 g peptone/L (100% normal), and the highest
resource level was prepared following the initial recipe with 5.0 g of peptone/L (200%
normal). Agar was sterilized at 121°C for 45 minutes. These agars were then poured onto
plates and cooled for 24 hours before seeding with bacteria.
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LB liquid media was prepared using the standard recipe combining 10 g tryptone,
5 g yeast extract, 10 g NaCl, and a liter of distilled water. This mixture was then
autoclaved for 25 minutes at 120°C (Sezonov et al., 2007). Two E. coli strains, REL606
and OP50 were inoculated from frozen stock into three flasks each with 15 mL LB
medium. Three biological replicates for OP50 and REL606 were then shaken for 24
hours in an incubator shaker at 32.0°C and 3 x g.
After shaking, 200 µL samples from each replicate were spun down at 20,784 x g
in a centrifuge for one minute and the supernatant was then removed. The remaining
pellet of E. coli was then suspended in 1 mL of M9 buffer solution. The M9 buffer
solution was prepared a day prior using 3 g of KH PO , 6 g of Na HPO , and 5 g of NaCl
2

4

2

4

in 1 L of distilled H O and then autoclaved for 20 minutes at 121°C (Porta-de-la-Riva et.
2

al, 2012). Next, 200 µL of each of these suspended biological replicates were then added
to a 96-well polystyrene assay plate. The OD for each biological replicate was measured
using a spectrophotometer and recorded as day 0. The starting volume of E. coli plated
and spread was constant (200 µL) on all plates. After being plated and spread with a
disposable cell spreader, the cultures grew up overnight at 37°C.
On day 0 the bleach synchronization process of C. elegans also began, with the
purpose of killing all of the worms on the plate, while salvaging the laid eggs. This
process synchronizes the worm larvae that hatch out the eggs, ensuring that all worms
added to experimental plates are of the same life stage. The plates were washed with 3-4
mL of M9, and then scraped using a disposable cell scraper to free the eggs and worms
from the plate. The plates were then tilted in order to allow the suspended eggs and
worms to pool to one side, and then 2-3 microcentrifuge tubes were each filled with 1 mL
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of the M9, OP50, and worm suspension. These tubes were then centrifuged at 1,107 x g
for 30 seconds. The supernatant was then removed from each tube, and 200 µL of 4%
bleach was added to each tube. The purpose of the bleach solution was to kill the adult
worms while not harming the unhatched eggs. In order to ensure that all of the worm
bodies were degraded, each tube was vortexed for 30 seconds. Next, 800 µL of M9 was
then added to each tube before they were centrifuged at the same speed for the same
amount of time. The supernatant was then removed from the tube and they were each
resuspended in 1 mL of M9 before being centrifuged again. This washing process was
repeated for three total washes. After the removal of the supernatant from the final wash,
1 mL of M9 was added to each tube, and 20 µL of gentamycin [50 mg/mL] was added to
each tube. The intention of the gentamycin was to kill the bacteria from the plate that the
C. elegans were grown on, in order to prevent contamination when the synchronized
worms were plated onto the experimental plates. These tubes were then added to a rotator
for 24 hours to allow eggs to hatch.
The following day (day 1), 50 L1 bleach synchronized C. elegans larvae were
added to half of the plates for each resource level and temperature for each biological
replicate. The number of worms in each tube was estimated using the drop method. In
this method the five 10 µL drops from each tube were added to Parafilm, and the number
of L1 worms per 10 µL drop were counted and averaged amongst the five drops. The
volume needed for 50 worms to be plated could then be calculated. The remaining half of
the seeded plates were controls, thus no C. elegans were added.
The E. coli strains were grown in the presence and absence of C. elegans
predation and incubated for 9 days at 20° C. On day 9, E. coli cells were harvested by
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adding 1 mL of M9, and scraping cells using a disposable cell scraper. This solution was
then added to a centrifuge tube. The centrifuge tubes were vortexed before 200 µL of
solution was added to a 96-well polystyrene assay plate. The OD of each sample was
measured using a spectrophotometer to determine bacterial growth relative to the initial
OD (day 0).
Through this preliminary experiment it was determined that an adjustment in both
the duration of the experiment, and the gradient of resource levels was necessary in
subsequent experiments. The medium and high resource levels lacked a substantial
difference in growth rate which was determined in part to be due to the limited bacterial
lawn grown by OP50 on NGM plates. Compared to other E. coli genome sequences,
REL606 has been noted as the closest genetic match to OP50 (Arata et al., 2020) which
supports the similar behavior detected between strains in the lack of overgrowth that
occurred in the medium and high resource levels. The duration of the experiment was
also adjusted due to the life cycle of C. elegans. The preliminary experiment was 9 days,
which surpasses the duration of two life cycles during optimal conditions. The original
intention was to allow for the C. elegans in the lowest resource level to enter into the
Dauer stage due to lack of availability of resources, however it was determined that any
error in OD measurement due to worm bodies would be heightened due to the extremely
high volume of worms on day 9. It was evident in that the C. elegans in the lowest
resource level were not yet deprived of resources despite the lower peptone level. In
future experiments, measurement of predator-prey interactions was restricted to within a
single predator generation.
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Experiment 2: Modified Resource Range
From Experiment 1, a more relevant range of peptone levels was determined to be
the lowest resource level as a quarter of the peptone concentration of the standard recipe,
the medium resource level as half of the peptone concentration of the standard recipe, and
the highest resource level following the standard recipe for NGM agar. A preliminary
experiment was done to ensure the development of an E. coli lawn with both strains at
these resource levels. The duration of this experiment was adjusted to 4 days, in order to
restrict predation to within a single generation of C. elegans, without allowing worm
reproduction and additional worm bodies to interfere with the OD. This experiment
followed the same experimental protocol except the lowest resource level was prepared
using 0.625 g peptone/L (25% normal), the medium resource level was prepared with
1.25 g peptone/L (50% normal), and the highest resource level was prepared following
the initial recipe with 2.5 g of peptone/L (100% normal).
Unfortunately, the results of this experiment indicated contamination had
occurred amongst the samples, due to the ineffectiveness of the gentamicin antibiotic that
had been used successfully for bleach synchronization in the past. Contamination was
evident throughout the experiment as the location of the drop where C. elegans were
added following the bleach synchronization process, began to grow an additional lawn of
bacteria. The circular lawn shown in Figure 3 which is superficial to the main bacterial
lawn from initial seeding, indicates that the antibiotic did not kill the E. coli that were
bleach synchronized, so the plates with C. elegans present, had additional E. coli added
that cannot be accurately quantified. This contamination was evident in the results, where
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the OD with C. elegans present was higher than the OD on the controlled plates without a
predator present.
These data caused a reevaluation of the effectiveness of the gentamicin in the
laboratory. Kanamycin was the next antibiotic that was readily available for the final
experiment. Due to time constraints, this antibiotic was not tested for effectiveness prior
to the start of the final experiment.

Experiment 3: Temperature and resource gradients
The final experiment followed the same general experimental protocol of
Experiment 2, except that the plates were split amongst three incubators to vary the
temperatures. The three temperature ranges tested were 15° C (‘low’), 20° C (‘medium’),
and 25° C (‘high’). The differences in C. elegans behavior at different temperatures and
the interaction between the different resources in temperature levels was an added
ecological interaction that could greatly impact the predator-prey interactions between the
E. coli strains, and C. elegans. Unfortunately, the kanamycin was also ineffective in the
killing of the E. coli during the bleach synchronization process. Due to time constraints
the data from this experiment can be used as an estimate for the interactions that would
have occurred had the kanamycin effectively killed the E. coli.
As an exercise to artificially correct for the bacterial growth added in plates with
C. elegans estimates were made to simulate a similar addition of bacteria to the control
plates. These estimates were by manipulating the controlled optical densities (plates
without C. elegans present) to determine the growth that would have occurred, had the
addition E. coli been added to those plates as well. To make these estimates I multiplied
the final optical density of each sample without C. elegans present by 1.25 shown in
13

Figure 6, and 1.5 shown in Figure 7, and then calculated the growth rate with each
estimate as well as the original data.
There are many facets to the relationship between E. coli and C. elegans, but due
to COVID-19 constraints, including closing of the E. Coli Genetic Stock Center (CGSC)
and other labs, the unique strains of E. coli with different phenotypic characteristics that
were intended for this project could not be obtained.
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RESULTS

Figure 1: Data from Experiment 1 presented as box plots summarizing the data from each of the
three replicates per treatment of each strain as the difference between the growth rate of the
treatment with C. elegans, minus without. The resource levels, represented by color, are
abbreviated as L = lowest resource level (1.25 g peptone/L), M = medium resource level (2.5 g
peptone/L), and H= the highest resource level (5.0 g peptone/L).
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A.)
OP50

B.)
REL606

Figure 2: Photographs captured from Day 9 of Experiment 1. In this figure Low = lowest
resource level (1.25 g peptone/L), Medium = medium resource level (2.5 g peptone/L), and High
= the highest resource level (5.0 g peptone/L). Part A represents plates with OP50 in each of the
three conditions on day 9, and part B represents plates with REL606 in each of the three resource
levels on the final day. All photographs were taken at the same level of magnification (x 100).
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Figure 3: Data collected from Experiment 2 presented as box plots summarizing the data from
each of the three replicates per treatment of each strain as the difference between the growth rate
of the treatment with C. elegans, minus without. The resource levels, represented by color, are
abbreviated as L = lowest resource level (0.625 g peptone/L), M = medium resource level (1.25 g
peptone/L) and H= the highest resource level (2.5 g peptone/L). Note: the reverse from
expectation (i.e., positive values) is likely due to contamination.
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Figure 4: This is a photograph captured of day 2 of experiment 2, on an REL606 plate after
having the worms added on day 1. This shows the bacterial lawn that is growing surrounding the
drop on the surface of the bacterial lawn. This is evidence of contamination that occurred on the
plates with C. elegans added.
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Figure 5: Box plot presenting data from the Experiment 3, plotting temperature as a function of
the difference in the growth rate calculated as (ln(OD /OD )) in plates with C. elegans minus
plates without C. elegans . In this figure temperature levels are abbreviated on the x-axis as L=
lowest temperature (15° C), M = medium temperature (20° C), and H = highest temperature
(25°C). The resource levels, represented by color, are abbreviated as L = lowest resource level
(0.625 g peptone/L), M = medium resource level (1.25 g peptone/L) and H= the highest resource
level (2.5 g peptone/L).
day 9
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day 0

Figure 6: Simulation exercise on data from Experiment 3 (presented in Figure 5). Calculations
were made by multiplying 1.25 by the optical density of plates without C. elegans present and
calculating the growth rate, in order to artificially correct for the contamination that occurred
when C. elegans were added to the plates.
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Figure 7: Simulation exercise on data from Experiment 3 (presented in Figure 5). Calculations
were made by multiplying 1.5 by the optical density of plates without C. elegans present and
calculating the growth rate, in order to artificially correct for the contamination that occurred
when C. elegans were added to the plates.
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A.)

B.)

Figure 8: Photographs from day 4 of Experiment 3. Shows the E. coli, OP50 lawn that is growing
surrounding the drop of contaminated M9 used to add C. elegans on day 0, following bleach
synchronization. These lawns of bacteria are located atop the initial lawn of bacteria from when
the plates were seeded. This is evidence of contamination that occurred on the plates with C.
elegans added. All images show replicate 1 of OP50 at a medium resource level. All photographs
were also taken at the same magnification (x 400). Part A shows the growth of the contamination
spots on day 1 at each labeled temperature level, and Part B shows the growth of the
contamination spots in the same three plates on day 4.
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A.)

B.)

C.)

Figure 9: Photographs of the edge growth of Biological replicate 1 OP50 E. coli strain with C.
elegans present on day 4 of Experiment 3. These photographs were taken at the same
magnification at the three temperature levels; A.) low (15°C), B.) medium (20°C), and C.) high
(20°C), and the three resource levels; low (0.625 g peptone/L), medium (1.25 g peptone/L), and
high (2.5 g peptone/L).
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A.)

B.)

C.)

Figure 10: Photographs of the edge growth of Biological replicate 1 OP50 E. coli strain (left)
and REL606 strain (right) with C. elegans present on day 4 of Experiment 3. These photographs
were taken at the same magnification at three temperature levels; A.) low (15°C), B.) medium
(20°C), and C.) high (20°C), and the same resource level medium (1.25 g peptone/L).
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Experiment 1: Preliminary resource gradient
There were no statistically significant effects of prey strain, resource level, or the
interaction between the two (Figure 1). Resource levels were inconsistent in effect
across replicates, with a broad range in OP50 at the lowest resource level (1.25 g
peptone/L) (Figure 1). The average of the replicates in REL606 shows that the most
negative difference in growth rate (e.g., the largest effect of C. elegans predation) was in
the lowest resource level, which is the smallest effect for OP50. The largest difference in
growth rate in OP50 was the intermediate resource level (2.5 g peptone/L), which was the
highest in REL606. REL606 at the lowest resource level has the narrowest range amongst
replicates and is thus the most consistent of the data collected (Figure 1).
Qualitative data presented in Figure 2 shows the difference in the growth of C.
elegans across resource levels, using photographic evidence. As expected, density and
abundance of C. elegans at the lowest resource level (1.25 peptone/L) is significantly
lower than that of the medium (2.5 g peptone/L), and high (5.0 g peptone/L). As
previously observed quantitatively the medium and the high resource levels are close in
worm abundance resulting in the change in the resource gradient.
Experiment 2: Modified Resource Range
There was a statistically significant effect of strain on the effect of C. elegans on
prey growth rate (as measured by the difference between estimated growth rates in the
presence and absence of nematodes) (Figure 3; ANOVA, p < 0.05). OP50 had a higher
effect of predation than REL606 on growth rate between plates with C. elegans present
and without. There was no statistical significance in the effect of resource level on
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growth rate (ANOVA, p = 0.0652). However, in both strains C. elegans were the least
effective predator at the lowest resource level, and the best predator at the highest
resource level. Figure 4 shows the contamination observed on plates with C. elegans
present.
Experiment 3: Temperature and resource gradient
The results from Experiment 3 (Figure 5), indicate there was a statistically
significant interaction between temperature and resource level on growth rate (ANOVA,
p < 0.001). This is qualitatively captured with photographs in Figure 9. Temperature
alone had a significant effect on growth rate (ANOVA, p < 0.001) and resource level has
a significant effect on growth rate as well (ANOVA, p < 0.001). At the lowest
temperature (15°C) and at the intermediate temperature (20°C) there was a positive
correlation between resource level and growth rate of both E. coli strains with C. elegans
present. At the highest temperature (25°C) there was a negative correlation between
resource level and growth rate of E. coli in both strains. At the lowest temperature, the
effect of resource level on difference in growth rate was negligible for both strains, with
the particularly narrow range in REL606. The effect of resource level is the largest in the
medium temperature of both strains. This temperature also had the largest effect of
predation, especially on REL606. There was a statistically significant interaction between
temperature and strain (ANOVA, p < 0.01). The correlation between the temperature and
strain is displayed in images on day 4 in Figure 10.
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DISCUSSION
Outcomes of predator-prey interactions are determined by the interrelationships
between abiotic and biotic factors and can be modified by a number of different factors
(Von Berg et al., 2008). Temperature and food resource are the two primary factors that
modulate longevity in an organism (Zhang, 2015). The primary purpose of this study was
to test the effect of the abiotic factors (resource level and temperature) on the predatorprey interactions between C. elegans and E. coli. Further, how these effects varied by E.
coil genotype was also tested. This was accomplished through testing the predatory effect
of C. elegans across a gradient of three resource levels and three temperature levels with
two genetically distinct strains of E. coli prey.
The results from Experiment 3 suggest a complex interaction between
temperature and resource level on C. elegans predation. Both nutrient availability and
temperature are key in controlling the rates at which energy and materials move through a
variety of ecosystems (Cross et al., 2014). The resource levels had the least significant
effect on C. elegans predation at the lowest (15°C) temperature level in both REL606 and
OP50. Rhee & Gotham (1981) give an expression for the influence of resources on
growth rate, as directly dependent on temperature, and thus showing how resources and
temperature interact explicitly:

(1)
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Where growth () is a function of both resource level (R) and temperature (T), b0 is a
normalization constant, k is the Boltzmann constant (eV °K-1), and E is the activation
energy (eV). KRT represents the half-saturation constant for growth which varies as a
function of temperature and hence is indicative of the interaction between resources and
temperature (Cross et al., 2014). The relative influence of growth rate decreases with
reduced temperature until there are extreme suboptimal temperature that limits nutrient
availability reached (Rhee & Gotham, 1981). This hypothesis has the most empirical
support of the hypotheses presented on the interaction between temperature and resource
levels on growth rate (Cross et al., 2014). This hypothesis is consistent with the lack of
variability of the growth rate in each resource level presented in the low temperature in
Figure 5. The effect of the deprivation of resources on the predator-prey interaction
between species became null in the 15°C environment, but not in the 20°C or 25°C
conditions. This study also suggests that the influence of nutrient supply on growth rates
should also increase to some optimum (Cross et al., 2014). The influence of resource
levels was largest in the 20° condition, suggesting this as near the optimal temperature for
this interaction.
Temperature has a strong influence on the lifespan of C. elegans, with higher
temperatures being associated with a shorter life span. This “rate of living” theory has
been associated with the oxidative damage theory of aging which states that the higher
rates of metabolism result in increased production of damaging free radicals, and thus
increased molecular damage that leads to a reduced lifespan (Walker et al., 2005). The
results in Experiment 3 show a reduction in C. elegans predation at a high temperature
that could be consistent with the rate of living theory. This is consistent due to the
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increased metabolism in warmer conditions, causing an increase in the molecular damage
of C. elegans, thus leading to a reduced lifespan and less C. elegans predation. The
largest C. elegans predation, however, was found at the highest resource level in both
strains, which could be inconsistent with this theory.
At optimal temperature, findings indicated that reduction of the food supply
during either the growth, reproductive, or post-reproductive portion of the C. elegans life
cycle always led to an increase in the mean life span with the greatest effect seen during
the growth phase (Klass, 1977). In Experiment 3, there was a negative correlation
between resource level and predation at the optimal temperature (20°C). At the lowest
resource level, the greatest predation was present in both OP50 and REL606. This is
consistent with the increase in lifespan due to reductions in food levels at optimal
temperatures.
Unfortunately, drawing conclusions from our data is difficult because of the
effects of contamination on this study. Each plate with C. elegans present was exposed to
the same level of contamination, thus predictions could be made in regards to the
predator-prey interactions had this contamination not occurred. The interaction present
between the effect of resource level and temperature on growth rate was found to be
statistically significant, indicating that they are interdependent abiotic factors. Due to
time constraints, this experiment could not be repeated with an effective antibiotic
concentration. Error in data collection could also be present due to the effect of worm
bodies on the optical density calculation on the final day of the experimental protocol.
Another option is that the contaminant is potentially a different microorganism that is not
responsive to the antibiotic treatment.
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Further, it would be of interest to see if the introduction of a more virulent strain
of E. coli or a more phenotypically distinct strain of E. coli would affect this interaction.
Greater investigation with a less limited experimental protocol could yield more
significant results and a greater understanding of this interaction, and the predator-prey
model ubiquitous to ecological interactions.
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